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(57) ABSTRACT

A detection device for detecting rotational abnormalities of
an auger 1s formed within an 1ce making cylinder. The
rotational abnormality detection device has a detecting por-
tion made from a substrate mounted with two hall ICs, and
a detection object portion made from a magnet. The detec-
fion object portion 1s embedded 1in a main body portion of
the auger. Further, the detecting portion 1s formed so as to
protrude from an inner surface of the 1ice making cylinder,
and 1s placed such that the magnetic force from the detection
object portion can be detected.

8 Claims, 7 Drawing Sheets
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1
AUGER TYPE ICE MAKING MACHINE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an auger type 1ce making,
machine.

2. Description of the Related Art

An auger type 1ce making machine i1s structured, for
example, by a driver apparatus composed of a gear motor, a
coupling, a housing, and the like, an ice making cylinder
disposed 1n an upper portion of the driver apparatus, and an
evaporator disposed in the periphery of the ice making
cylinder, as disclosed in Japanese Patent Application Laid-
open No0.4-161773 In addition, the structure has component
parts, such as an auger which i1s driven by the driver
apparatus and 1s disposed coaxially 1n the 1nternal portion of
the ice making cylinder, a pressing head (stationary blade)
disposed 1 an upper portion of the 1ice making cylinder, a
cguide cylinder disposed 1n an upper portion of the compres-
sor head, and a cutter disposed within the guide cylinder.
Water for manufacturing ice 1s supplied to the ice making
cylinder by the evaporator during ice making operation, and
then the water 1s cooled so that a thin layer of ice forms on
an 1nternal wall surface of the 1ce making cylinder.
Thereafter, the formed ice 1s scraped off by the auger, which
1s rotationally driven by the gear motor, while being sent
upward 1n sequence to a compression path of the compres-
sor. The 1ce 1s compressed when pushed up through the
compression path, and made 1nto compressed 1ce blocks.
The compressed ice blocks are cut mto an appropriate size
by the cutter, and supplied continuously to the outside of the
machine from the guide cylinder.

The following abnormalities may arise relating to rotation
of the auger 1n auger type ice making machines structured as
stated above. Namely, there are exemplified the following
abnormalities;

(1) stoppage of auger rotation;
(2) hunting phenomenon; and

(3) reverse auger rotation.

Stoppage of auger rogation, which 1s caused by a drop in
the voltage supply, an overload on the 1ce making machine,
ctc., may lead to a phenomenon 1in which the load on the gear
motor becomes larger, and the gear motor finally stops
moving. If stoppage of auger rotation occurs, the following
problems are concerned: an excessive load on the driver
apparatus such as the gear motor; no performance of heat
exchange 1n the evaporator, whereby coolant that 1s vapor-
1zed by a pressure reduction valve returns to liquid coolant;
and damage to the compressor due to a liquid back phe-
nomenon 1n which the liquid coolant 1s sucked back into the
compressor. In addition, if the cause of auger rotation
stoppage 1s eliminated (for example, the electric power
source voltage returns), then the hunting phenomenon may
develop because the evaporator 1s frozen.

The hunting phenomenon develops as discussed below.
Since the gear motor 1s used for smooth upward movement
of ice, the reduction ratio is large (on the order of 1:204). In
a case, for example, of a sudden constraint during operation
following a stoppage in auger rotation as discussed above,
then a repulsive force 1s applied due to an impact between
an output gear and a drive gear. A large torque 1s generated
in the reverse direction, and there 1s a reverse operation 1in
backlash for the entire motor. In addition, an output shaft 1s
again constrained, and therefore a large torque, in which a
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stalling torque 1s added to a repulsive torque, acts i the
direction of normal operation. The hunting phenomenon
develops by repeated generation of normal torque and
reverse torque. If the hunting phenomenon develops when,
for any reason, the inside of the evaporator has become
frozen or the load on the gear motor 1s larger than the stalling
torque, and then there 1s the chance that damage will occur
to the driver apparatus, such as the gear motor.

Further, reverse auger rotation starts for cases 1n which a
phase of an electric power source voltage connection 1s
reversed 1n a three phase gear motor. At this time, ice that
must be conveyed upward within the 1ce making cylinder 1s

pressed down so that not only can ice no longer be
manufactured, but there i1s also the chance of significant
damage to the structural components of an 1ce making
mechanism portion.

In order to avoid the above problems caused by abnor-
malities 1n auger rotation, the following methods are con-

ventionally employed for detecting rotational abnormalities
or conditions under an influence of rotational abnormalities.

Namely, there are exemplified the following methods:
(A) a method of detecting the value of the electric current
of the gear motor;

(B) a method of detection in accordance with temperature;
and

(C) a method of detecting low voltage.

Specifically, the value of the electric current flowing 1n the
gear motor 1ncreases due to an increase 1n the load applied
to the gear motor caused by freeze or the like, and manu-
facturing 1s stopped by use of the method of detecting the
electric current value to detect an increase i1n the electric
current value. With the temperature detection method, heat
exchange 1s not performed 1n the evaporator for cases in
which a frozen state develops, and the evaporation tempera-
ture 1s abnormally reduced. The frozen state 1s thus detected
by sensing the temperature reduction. A sensor for detecting
insuflicient voltage 1s used 1 the low voltage detection
method. A reset voltage and a stop voltage are set, and
manufacturing 1s stopped for cases in which the voltage
supplied falls below the set values.

However, there are problems (1), (i1), and (1i1), as shown
below, associated with the conventional abnormality detec-
tion means discussed above.

Problem (1): Relating to the method (A), first, the value of
the electric current 1s influenced by changes 1n the voltage.
In particular, the voltage supplied to the gear motor also
decreases for cases 1n which a frozen state develops that 1s
caused by low voltage, and therefore the electric current
value does not increase so that abnormality detection cannot
be accurately performed. Second, control must be performed
so that the starting current i1s canceled to avoid stoppage in
manufacturing caused by error by a starting current that
develops during initial startup. Third, there 1s a problem 1in
that wire breakage and reverse auger rotation cannot be
detected.

Problem (i1): Relating to the method (B), abnormality
detection 1s performed by use of the temperature at the exit
of the evaporator, but the temperature at the exit once drops
to a set value during startup (caused by a large load during
startup, or by the response characteristics of the pressure
reduction valve). In order to avoid this, a protection circuit
(manufacturing stop circuit) must therefore be canceled
during a predetermined amount of time after startup. Further,
the (B) method 1s one for detecting freeze, and there i1s a
problem 1n that abnormality detection 1s not performed 1f the
hunting phenomenon develops without freeze for cases, for
example, 1n which a load greater than the stalling torque
involves during ice making operation.




US 6,609,387 B2

3

Problem (1i1): Relating to the (C) method, the develop-
ment of trouble caused by voltage drops can be prevented,
but there 1s a problem 1n that the development of trouble due
to overloads or other causes cannot be prevented.

SUMMARY OF THE INVENTION

The present mvention has been made to solve the afore-
mentioned conventional problems, and an object of the
present 1nvention 1s therefore to provide an auger type ice
making machine capable of detecting abnormalities in auger
rotation without depending upon the value of electric current
or voltage to a gear motor, and without depending upon
evaporation temperature.

In order to attain the above-mentioned object, an auger
type 1cemaking machine according to a first aspect of the
present invention 1s characterized by comprising: an ice
making cylinder in which a layer of ice 1s formed on an
internal surface of the ice making cylinder; an auger for
scraping off ice from the layer of i1ce, the auger being
disposed within the 1ce making cylinder so as to be capable
of rotation; a motor for driving the auger; and an auger
rotational abnormality detection means having a detecting
portion and a detection object portion, one of which being,
attached to a movable portion that i1s interlocked with the
auger rotation, and the other of which being attached to a
stationary portion.

An auger type 1ice making machine according to a second
aspect of the present invention 1s characterized 1n that, i the
auger type 1ce making machine according to the first aspect
of the 1invention, the auger rotational abnormality detection
means has a detecting portion and a detection object portion,
one of which being attached to the auger, and the other of
which being attached to the inner surface of the 1ce making
cylinder.

An auger type ice making machine according to a third
aspect of the present invention 1s characterized 1n that, 1n the
auger type 1ce making machine according to the second
aspect of the present invention, the detecting portion and the
detection object portion are formed at a height that 1s out of
an 1ce making region or an 1ce scraping-oil region, which are
located between the auger and the 1ce making cylinder.

An auger type 1ce making machine according to a fourth
aspect of the present mvention 1s characterized by further
comprising, 1n the auger type 1ce making machine according
to the first aspect of the invention, a sealing means for
preventing an outflow of water for manufacturing ice within
the 1ce making cylinder, the sealing means being provided
between the 1ce making cylinder and the auger; a coupling
for connecting the auger and the motor with each other 1n a
position at which the adhesion of the water for manufactur-
ing ice 1s prevented by the sealing means; and a housing
covering the coupling, in which the auger rotational abnor-
mality detection means has a detecting portion and a detec-
fion object portion, one of which being attached to the
coupling, and the other of which being attached to the
housing.

An auger type 1ce making machine according to a fifth
aspect of the present invention 1s characterized 1n that, i the
auger type 1ce making machine according to the first aspect
of the present invention, the auger rotational abnormality
detection means has a plurality of the detecting portions or
a plurality of the detection object portions.

An auger type 1ce making machine according to a sixth
aspect of the present invention 1s characterized by further
comprising, in the auger type 1ce making machine according
to the first aspect of the invention, a determination means for
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determining a classification of abnormality, in which; the
auger rotational abnormality detection means has a plurality
of the detecting portions; and the determination means
determines a specific classification of abnormality from a
combination of detection results from each of the detecting
portions.

An auger type 1ce making machine according to a seventh
aspect of the present 1nvention 1s characterized 1n that, in the
auger type 1ce making machine according to the first aspect
of the present 1nvention, a concave portion 1s formed 1n the
movable portion or in the stationary portion; and the detect-
ing portion or the detection object portion 1s housed 1n the
concave portion.

An auger type 1ce making machine according to an eighth
aspect of the present invention 1s characterized in that, 1n the
auger type 1ce making machine according to the first aspect
of the present mnvention, a through hole 1s formed 1n the
movable portion or in the stationary portion; and the detect-

ing portion or the detection object portion 1s housed 1n the
through hole.

BRIEF DESCRIPITION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 1s a side view diagram 1n a partial cross section of
an auger type 1ce making machine according to Embodiment
1 of the present invention,;

FIG. 2 1s an exploded perspective view of the auger type
ice making machine according to Embodiment 1 of the
present 1nvention;

FIG. 3 1s a transverse sectional view of an auger and an
ice making cylinder of the auger type 1ce making machine
according to Embodiment 1 of the present mnvention;

FIG. 4 1s a transverse sectional view of a coupling and a
housing of an auger type ice making machine according to
Embodiment 2 of the present invention;

FIG. § 1s a transverse sectional view of a coupling and a
housing of an auger type ice making machine according to
Embodiment 3 of the present invention;

FIG. 6 1s a top view conceptually showing an attachment
mode a detection object portion to an auger type 1ce making
machine according to Embodiment 4 of the present inven-
tion;

FIG. 7 15 a side view conceptually showing an attachment
mode a detection object portion to the auger type 1ice making
machine according to Embodiment 4 of the present inven-
tion;

FIG. 8 1s a conceptual diagram for explaining an abnor-

mality detection mode that uses two hall ICs, according to
Embodiment 5 of the present invention; and

FIG. 9 1s a conceptual diagram for explaining an abnor-
mality detection mode that uses three hall ICs, according to
Embodiment 5 of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Embodiments of the present invention are explained
below based on the attached figures.

Embodiment 1

FIG. 1 shows a side view 1n a partial cross section of an
auger type 1ce making machine according to Embodiment 1
of the present invention. Further, FIG. 2 shows an exploded
perspective view of the same auger type ice making
machine. An auger type ice making machine 1 1s mainly
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consisted of an ice making cylinder 3, an auger 5, and a gear
motor 7. The ice making cylinder 3 1s a cylindrical member
made from a metal that 1s elongated 1n the vertical direction,
and an evaporator 9 that 1s extended 1nto a helical shape 1s
provided 1n the outer periphery of the ice making cylinder 3.
A heat 1nsulation material 11 1s formed around the evapo-
rator 9 so as to surround both the ice making cylinder 3 and
the evaporator 9. A water supply tube 13 for supplying water
for manufacturing 1ce to an internal portion of the ice
making cylinder 3 1s connected to a lower portion of the ice
making cylinder 3. The auger 5 1s formed within the ice
making cylinder 3 so as to be capable of rotation, and 1s
prepared with a main body portion 534 and a helical blade 5b
that 1s provided 1n the outer periphery thereof. An upper end
Sc of the auger 5 1s supported by a fixed blade 15. A lower
end 54 of the auger 5 1s subject to splining, and the lower end
Sd 1s connected to a driving force transmission shaft 17 of
the gear motor 7, similarly subject to splining, through a
coupling 19. The coupling 19 1s covered by a case of the gear
motor 7 and by a housing 21 coupled to the ice making
cylinder 3. A sealing means 23, for preventing water for
manufacturing ice within the i1ce making cylinder from
flowing out to the gear motor 7 side, 1s formed 1n the vicinity
of a water supply tube 13 between the icemaking cylinder 3
and the auger 5. A mechanical seal 1s employed as the
scaling means 1n Embodiment 1.

A detection means 25 for detecting rotational abnormali-
ties of the auger 5 1s prepared within the ice making cylinder
3 in Embodiment 1, as shown in FIGS. 1 and 3. The
rotational abnormality detection means 25 has a detection
portion 31 composed of a substrate on which two hall ICs
(semiconductor magnetic sensor) 27 and 29 are adjacently
mounted at nearly the same height, and a detection object
portion 33 used as an object to be detected and composed of
a magnet. The detection object portion 33 1s built into the
main body portion 5a of the auger 5. Further, the detection
portion 31 1s formed so as to protrude form the 1mnner surface
of the 1ce making cylinder 3, and 1s placed such that the
magnetic force from the detection object portion 33 can be
detected. Furthermore, the detecting portion 31 and the
detection object portion 33 are established 1n a portion out
of an 1ce scraping region A, which 1s determined based on
the position of the upper end and the lower end of the helical
blade 5b. Namely, they are placed 1n a portion below the 1ce
scraping region A in Embodiment 1.

Next, an explanation 1s given regarding operation of the
above stated auger type 1ce making machine. The water for
manufacturing ice supplied within the 1ce making cylinder 3
1s cooled by the evaporator 9, and freezes into a sheet shape
on the 1nner surface of the 1ce making cylinder 3. The sheet
shape 1ce 1s scraped off by the helical blade 5B of the auger
5 mto a sherbet-like state, and 1s sent upward. The sherbet-
like state 1ce 1s compacted 1nto a rod shape 1n the fixed blade
15. Further, the objected to be detected portion 33 rotates 1n
connection with the auger §, and the detecting portion 31
directly detects the rotation state of the auger 5§ by detecting
the magnetic force from the detection object portion 33. It
the auger 5 1s determined to be 1n an abnormal state based
on this detection result, then the manufacture of ice 1s
stopped by stopping the gear motor 7 or by stopping the
function of the refrigeration circuit (for example, by stop-
ping a compressor not shown in the figures). Damage to
parts and intermittent abnormal operation can thus be
avolded, and the reliability of the ice making mechanism
portion can be increased, by directly detecting the rotational
state of the auger 5 without depending upon the value of the
electric current or the value of voltage to the gear motor and
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the evaporation temperature, and without specifying what
type of cause 1s related to the stoppage of auger rotation.
Further, as a matter of course, the conventional problems (1),
(i1), and (1i1) discussed above are not occurred in Embodi-
ment 1 because the value of the electric current and the value
of the voltage to the gear motor, and the evaporation
temperature are not utilized in detecting rotational abnor-
malities. Note that all types of automatic and manual stop-
page methods and recovery methods for a case of stoppage
may be employed. Furthermore, the conventional auger type
ice making machines perform control such that the gear
motor 15 made to operate prior to the operation of the
compressor due to the aforementioned mechanism
problems, and therefore it 1s necessary to form a phase-
reversal relay i the control circuit, used for preventing
phase reversal 1n the auger rotation. However, in Embodi-
ment 1, 1t becomes possible not only to protect the afore-
mentioned mechanism, but to prevent reverse rotation with-
out the phase-reversal relay because the rotational state of
the auger directly 1s detected so that a reduction 1n manu-
facturing cost can be achieved. Further, in accordance with
a detection mode to directly detect the motion of the
unprotected parts, the reliability of the manufactured prod-
uct can be increased 1n comparison with a case of hypoth-
esizing a cause of a problem and then indirectly detecting a
hypothesized state. In addition, by placing the rotational
abnormality detection means 25 1n a portion having a height
that 1s out of the ice scraping region A, there 1s no need to
worry about interference between the detecting portion 31
and the helical blade 5b while the detection object portion 33
1s attached to the auger 5 itself 1n order to directly detect the
rotational state of the auger 5. Note that the detection object
portion for detecting the rotational state 1s not limited to the
auger 1tself, and may also be mounted 1n other portions,
provided that portions should be capable of moving in
concert with the auger rotation. The gear motor can be given
as an example.

Embodiment 2

An auger type 1ce making machine according to a second
embodiment of the present invention 1s explained next. The
auger type 1ce making machine of Embodiment 2 differs
from the auger type 1ce making machine of Embodiment 1
only 1n that the positions at which the detecting portion and
the detection object portion are formed. As shown 1n FIG. 4,
a rotational abnormality detection means 125 of Embodi-
ment 2 has a detecting portion 131 made from a substrate on
which two hall ICs 127 and 129 are mounted, and a detection
object portion 133 composed of a magnet. The detection
object portion 133 1s embedded within the coupling 19
surrounding the lower end 5d of the auger 5. Further, the
detecting portion 131 1s formed so as to protrude from the
inner surface of the housing 21 containing the coupling 19,
and 1s disposed at a position where the magnetic force of the
detection object portion 133 1s detectable.

The auger type 1ce making machine having the above
stated structure provides the effects discussed below, 1n
addition to those of the 1ce making machine of Embodiment
1. In general, the detection precision may drop if a gap
between the detecting portion and the detection object
portion becomes too large. However, between the housing
21 and the coupling 19, there are no parts equivalent to the
helical blade 5b interposed between the 1ce making cylinder
3 and the main body portion 5a of the auger 5, and therefore
the gap between the detecting portion 131 and the detection
object portion 133 can be made smaller than the gap between
the detecting portion 31 and the detection object portion 33.
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It 1s therefore possible 1n Embodiment 2 to additionally raise
the precision of rotational abnormality detection of the
Embodiment 1. Further, 1t becomes necessary to consider
problems such as a cost increase and stress concentrations if
the gap between the detecting portion 31 and the detection
object portion 33 1s to be reduced to the order of the gap
between the detecting portion 131 and the detection object
portion 133 because the complex shape of the auger 5, which
has the helical blade 5b, needs to be further modified. The
detection precision can be increased without facing these
types of accompanying problems by attaching the detecting
portion 131 and the detection object portion 133 to the
housing 21 and the coupling 19, respectively. In other words,
the detection precision can be increased without adding
changes 1n the shape or the dimensions or the shape of the
existing 1ce making cylinder 3 and the auger S. Furthermore,
existing products being in operation 1n the marketplace can
be given the additional functionality at a low cost by
attaching the detection object portion to the coupling 19,
which 1s 1nexpensive in manufacturing cost as compared to
the auger 5. In addition, even if the shape and dimensions of
existing component parts are changed, it 1s possible to
change the shape of the small-sized coupling 19 having a
simple shape at a low cost, compared to the cost of changing
the shape of the large-sized auger § having a complex shape,
and also problems such as stress concentrations do not arise.
This 1s because the gap between the detecting portion and
the detection object portion can be made smaller.

Further, the detecting portion 131 and the detection object
portion 133 are attached to the housing 21 and the coupling
19, respectively, and water for manufacturing ice within the
ice making cylinder 3 1s prevented by the sealing means 23
from penetrating between the housing 21 and the coupling
19. Moisture therefore does not adhere to the detecting
portion 131 or to the detection object portion 133, and the
precision of abnormality detection can be well maintained
with certainty. In addition, this has a secondary advantage in
that even 1t a wiring used for the detecting portion 131
penetrates mto the housing 21, there 1s no need for a large
scale sealing means for the penetration portion.
Furthermore, there 1s no contact with 1ce because the detect-
ing portion 131 and the detection object portion 133 are
attached to the housing 21 and the coupling 19, respectively,
so that sanitary control of the ice 1s easily performed.

Embodiment 3

An auger type 1ce making machine according to a third
embodiment of the present invention 1s explained next based
on FIG. 5. In Embodiment 3, only the positions at which a
detecting portion and a detection object portion are formed
differs from the case of the auger type ice making machine
of Embodiment 1 above. A rotational abnormality detection
means 2235 has a detecting portion 231 made from a substrate
on which two hall ICs 227 and 229 are mounted, and a
detection object portion 233 used as an object to be detected
and composed of a magnet. The detection object portion 233
1s embedded 1n a coupling 219. Further, the detecting portion
231 1s inserted 1nto a penetration hole 235 formed 1n a
housing 221 containing the coupling 219. The detecting
portion 231 1s prepared with a flexible claw portion 2314 and
a stopper portion 231b.

The auger type 1ce making machine having the above
stated structure provides effects discussed below, 1 addition
to those of the ice making machine of Embodiment 2.
Namely, the existing products being in operation in the
marketplace can be given the additional functionality at a
low cost by attaching the detecting portion to the housing
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221, which 1s mexpensive 1n manufacturing cost as com-
pared to the auger and the 1ce making cylinder. Furthermore,
even 1t the shape and dimensions of existing component
parts are changed, 1t 1s possible to change the shape of the
small-sized housing having a simple shape at a low cost,
compared with the expense of changing the shape of the
large-sized auger or 1ce making cylinder having a complex
shape, and also problems such as stress concentrations do
not arise. This 1s because the gap between the detecting
portion and the detection object portion can be made smaller.
Furthermore, in the housing 221, which 1s a cast part, the
shape of the penetration hole 235 used for attaching the
detecting portion 231 thereto can be formed relatively freely.
In addition, the claw portion 231a of the detecting portion
231 flexes and 1s compressed while being bent when mserted
into the penetration hole 235, and 1s locked i by the 1nner
surface of the penetration hole 235. The stopper portion
231b 1s engaged with the housing 221. The detecting portion
231 can thus be attached and removed without using any
tools, and the 1nstallation direction becomes visible.

Embodiment 4

An auger type ice making machine according to a fourth
embodiment of the present invention 1s explained next based
on FIGS. 6 and 7. The nstallation of a detection object
portion differs from that of the aforementioned embodi-
ments. That 1s, an annular resin layer 337 1s formed 1 the
outer periphery of a stainless steel coupling 319, and a
detection object portion 333 used as an object to be detected
and composed of a magnet 1s seated within a concave
portion formed 1n a built up portion 3374 of the resin layer

337.

Compared with cases 1n which the detection object por-
tion 1s embedded directly 1n the coupling, 1in the auger type
ice making machine thus structured, the time and cost
associated with machining can thus be shortened and low-
ered because machining of the coupling becomes unneces-
sary. In addition, the built up portion for optimally adjusting
the distance between the detection object portion and the
detecting portion can be formed by a resin material as a
substitute for stainless steel, which 1s the same material as
the coupling, so that an increase 1n cost can be prevented. In
addition, the periphery of the detection object portion 1s
scaled by the resin, and 1t 1s therefore possible to avoid
deterioration of the magnetic itself by oxidation, and the
performance of the magnet can be maintained.

Embodiment 5

An auger type 1ce making machine according to a fifth
embodiment of the present mmvention i1s explained next. In
Embodiment 5, a specific abnormality type 1s inferred from
a combination of results from each of the two hall ICs
formed 1n the detecting portion 1n the auger type ice making
machines of any one of Embodiments 1 to 4. As shown 1n
the conceptual diagram of FIG. 8, the two hall ICs are each
connected to a determination means 400. The determination
means 400 determines a specific abnormality type from a
combination of detection results of each of the hall ICs.
Namely, if one hall IC 1s referred to as No. 1 and the other
hall IC 1s referred to as No. 2, the difference 1 the detection
timing from when the IC No. 1 makes a detection until the
IC No. 2 makes the detection varies between forward
rotation (a reference symbol D) and reverse rotation (a
reference symbol B). Other than the degree of the difference
in the detection timing between No. 1 and No. 2, decisions
can be made based on the order of detections by No. 1 and
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No. 2 for cases 1n which differences in the detection timing
are the same. That 1s because the order of detections varies
in forward rotation (the reference symbol D) and reverse
rotation (the reference symbol C). In this manner, reverse
rotation detection can be performed. In addition, it 1s also
possible to use three or more hall ICs, as shown 1n FIG. 9.

The detected state and the abnormality types detected for
an example of using two hall ICs as an example are shown
below 1n Table 1.

TABLE 1

Detected state Expected abnormality type

1 No detection by No. 1 in T seconds 1. GM lock
2. Relay abnormality
2 No detection by No. 2 in T, seconds 1. GM lock
2. Relay abnormality
3 No. 1 detects within T, seconds from 1. Hunting development
detection by No. 2 2. Reverse rotation (phase
reversal)

1. GM lock

2. Hunting development
3. Reverse rotation (phase
reversal)

1. GM lock

2. Relay abnormality

3. Hunting development
1. GM lock

2. Relay abnormality

3. Hunting development
Hunting development

4 No. 2 does not detect within T,
seconds from detection by No. 1

5 Continuous detection by No. 1 for
greater than or equal to T, seconds

6 Continuous detection by No. 2 for
greater than or equal to T, seconds

7 No. 1 detects again after detection
by No. 1

8 No. 2 detects again after detection
by No. 2

9 No. 1 detects within T'; seconds after
detection by No. 2 being turned OFF

Hunting development

1. Hunting development
2. Reverse rotation (phase
reversal)

1. Hunting development
2. Reverse rotation (phase
reversal)

10  Both No. 1 and No. 2 detect, then

detection by No. 2 being turned OFF
first

Not only can abnormal auger rotation be found 1n abnor-
mality detected state, but specific abnormality types can also
be inferred, such as the hunting phenomenon, gear motor
lock, relay abnormalities, and reverse rotation. In particular,
there are cases in which only a detection of whether or not
a rotational abnormality has developed relating to the hunt-
ing phenomenon, in accordance with the auger position or
the hunting size. However, in Embodiment 5, the develop-
ment of the hunting phenomenon can be detected, and also
the amount of time that the abnormal state continues can be
reduced to a minimum, by stopping rotation for cases in
which the time, which 1s required for making a detection in
normal rotation, elapses without detection made, 1n accor-
dance with combining the detection results from each of the
two hall ICs. Times T, T,, and T; 1n Table 1 mutually ditfer
based on their positional relationships, but should satisty
this inequality: T,>T.,>T; Specifically, in Embodiment 5 the
following values are suitable; T,=11 seconds, T,=3 seconds,
and T;=2 seconds.

The present 1nvention as explained above 1s not limited to
the aforementioned embodiments. Namely, either the detect-
ing portion or the detection object portion structuring the
rotational abnormality detection means may be formed 1n a
moveable portion that moves 1n connection with the rotation
of the auger §, and the other may be attached to a stationary
portion that does not move in connection with the rotation of
the auger S5 (including portions that move individually, but
not in connection with the auger 5 ). The following can
therefore be given as examples of moveable portions and
immobile portions: an axle on the auger and motor side, and
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a case containing the axle; gears on the auger and motor side,
and a case containing the gears; and, as disclosed 1n Japa-
nese Patent Application Laid-open No.10-267481, a stirrer
in an i1ce making machine prepared with an 1ce storage
container above an auger, and walls of the ice storage
container holding the stirrer.

Further, the rotational abnormality detection means used
in above embodiments 1s one prepared with the magnet and
the hall ICs, but the rotational abnormality detection means
1s not limited to this structure. For example, magnetic and
clectric sensors can of course be used such as tacho gen-
erator or a proximity switch for performing detection of the
amount of rotation by the amount of electricity generated
due to rotation. In addition, other sensor types may also be
used provided that rotation can be detected.

Further, although the detecting portion and the detection
object portion are formed 1n a portion below a region for
scraping 1ce 1n above embodiments, they may also be
formed 1n portions at a height out of an 1ce making region
E delineated by the position of upper and lower portions of
the evaporator.

As described above, auger rotational abnormalities can be
detected 1n accordance with the auger type 1ce making
machine of the present invention, without depending on the
value of the electric current or the value of the voltage to the
gear motor or evaporation temperature, because either the
detecting portion or the detection object portion, which
structure the rotational abnormality detection means, 1s
formed 1n a moveable portion that moves in connection with
the rotation of the auger, and the other 1s formed 1n a
stationary portion.

In addition, if the detecting portion and the detection
object portion are formed at a height that 1s out of the ice
making region or out of the ice scraping region between the
auger and the ice making cylinder; rotational abnormality
detection, and placement of the detecting portion and the
detection object portion can both be performed without
being concerned about the existence of ice or the helical

blade.

Finally, 1f either the detecting portion or the detection
object portion 1s attached to the coupling and the other is
attached to the inner surface of the housing, then rotational
abnormality detection and placement of the detecting por-
tion and the detection object portion can both be performed
without being concerned about the existence of moisture.

What 1s claimed 1s:

1. An auger type 1ce making machine, comprising:

an 1ce making cylinder 1n which a layer of ice 1s formed

on an 1nternal surface of the ice making cylinder;

an auger for scraping oif ice from the layer of ice, the
auger being disposed within the 1ce making cylinder so
as to be capable of rotation;

a motor for driving the auger; and

an auger rotational abnormality detection means having a
detecting portion and a detection object portion, one of
which being attached to a movable portion that is
interlocked with the auger rotation, and the other of
which being attached to a stationary portion.

2. An auger type 1ce making machine according to claim
1, wherein the auger rotational abnormality detection means
has a detecting portion and a detection object portion, one of
which being attached to the auger, and the other of which
being attached to the inner surface of the 1ce making
cylinder.

3. An auger type 1ce making machine according to claim
2, wherein the detecting portion and the detection object
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portion are formed at a height that 1s out of an 1ce making,
region or an ice scraping-oif region, which are located
between the auger and the ice making cylinder.

4. An auger type 1ce making machine according to claim

1, further comprising;:

a sealing means for preventing an outflow of water for
manufacturing ice within the ice making cylinder, the
sealing means being provided between the ice making
cylinder and the auger;

a coupling for connecting the auger and the motor with
cach other 1n a position at which the adhesion of the
water for manufacturing ice 1s prevented by the sealing
means;, and

a housing covering the coupling, wherein

the auger rotational abnormality detection means has a
detecting portion and a detection object portion, one of
which being attached to the coupling, and the other of
which being attached to the housing.

5. An auger type 1ce making machine according to claim
1, wherein the auger rotational abnormality detection means
has a plurality of -the detecting portions or a plurality of the
detection object portions.
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6. An auger type 1ce making machine according to claim
1, further comprising a determination means for determining,
a classification of abnormality, wherein:

the auger rotational abnormality detection means has a
plurality of the detecting portions; and

the determination means determines a specific classifica-
tion of abnormality from a combination of detection
results from each of the detecting portions.

7. An auger type ice making machine according to claim
1, wherein:

a concave portion 1s formed 1n the movable portion or 1n
the stationary portion; and

the detecting portion or the detection object portion 1s
housed 1n the concave portion.
8. An auger type 1ce making machine according to claim
1, wherein:

a through hole 1s formed 1n the movable portion or 1n the
stationary portion; and

the detecting portion or the detection object portion 1s
housed 1n the through hole.
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